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1 
This invention relates to a new and improved 
type of filter for the removal of solid Partîcles 
from fluids and fo the construction thereof. The 
invention more particularly relates to a new and 
improved type of off filter for use in internal 
combustion engines. 
One of the objects of the present invention i 
fo provide a fllter element which is compact in 
sise and shape and which will have unusually 
high flow properties and long filtration lire. 
Another object is to provide a fllter eement 
which will bave an unusually large filtering sur- 
face area. 
Another object is fo provide a llter which is 
constructed of readily available materials and 
which is low in cost and simple te manufacture. 
A further object of the invention is to provîde 
a flltering medium which wfll be resistant to the 
action of hot oi1 and contaminating substances 
normally present therein. 
A still ïurther object is to provide a filtering 
medium which will provide a large surface area, 
but which will alto be rigid enough to withstand 
considerable fluid pressures wîthout distortion. 
Another object of the invention is to provide 
a compact fllter element by employing corru- 
gated paper in a unique construction. 
These and other objects of the invention will 
become more apparent upon consideration of the 
following description and the drawings in which: 
Fig. 1 lllustrates  strip of corrugated single 
faced paper as employed in the practice of the 
invention; 
Fig. 2 represents one of the methods by which 
the corrugated paper may be constructed into 
a tirer element; 
Fig. 3 illustrates anoter embodiment of the 
invention by which the corrugated paper is 
processed into a fllter element; 
Fig. 4 shows still another embodiment wherein 
the ends of alternate corrugations are sealed 
with a cernent or adhesive; 
Fig. 5 is a view, partly in section, showing the 
flnished fllter element of the invention; 
Fig. 6 is a top plan view of the fllter element 
of Flg.5; 
Fig. 7 is a side view of an automotive off fllter 
showing in partial section the completed ilter 
element of Fig. 5 enclosed therein; and 
Fig. 8 is a top plan view of the automotive 
filter of Fig. 7. 
According to the present invention, a fllter for 
the removal of solid particles from fluids is pre- 
pared by inserting a fllter element havîng novel 
and unusual characteristics înto a casing through 
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2 
which the fluid to be flltered is circulated. The 
fllter element contaius a filtering medium which 
is characterized by a large surface area, struc- 
rural strength fo resist fluid pressures, long life 
5 and good flow properties. This novel filtering 
medium comprises a srip of a single faced cor- 
rugated paper in whîch alternate corrugations 
are sealed at opposite ends of the corrugations. 
To form the fllter element, one end of the 
10 sîngle faced corrugated strip is bonded te a core 
and then convolute wound around the cote to 
form a cylindrical unit with the flutes of the 
corrugations running parallel fo the axis of the 
core. As the corrugated strip is wound (or prior 
15 to the windîng) the open ends of the confined 
flutes are sealed shut along one edge of the strip. 
During the winding oPeratîon the alternate open 
flutes of the corrugated paper strip likewise be- 
corne conflned. The open ends of these alter- 
20 nate flutes are sealed shut along the opposite 
edge of the strip. After the unït bas been wound. 
the free end ef the strip is bonded to Lhe body 
of the unit with a pece of gummed tape or other 
adhesive means so as fo prevent unwinding. The' 
25 resu]t is a cylindrical filter unit wherein any 
fluid passing into the non-sealed flute openings 
ai one end must pass through the paper walls 
of the corrugations ärid emit from the openings 
formed by the alternate non-sealed flutes at.the 
3o oppesîte end. In thîs manner an unusually large 
area of filtration surface is made available, and 
the ratio of this area fo the outside dimensions 
Of the unit is large. 
Single faced corrugated paper is a well known 
35 product which is manufactured in large quan- 
tifies and is used for the most part as a protec- 
tire packîng or wrapping material. I-Iigh speed 
manufacture consists of corrugating one web of 
paper by means of heated fluted rolls, apply- 
40 ing an adhesive fo the tips of the corrugations 
and then bringing the corrugated web int0 con- 
tact with a fiat web of paper and forming a 
'bond between the two sheets. The resultant 
single faced corrugated paper comprises a cor- 
45' rugated sheet bonded af the tîpe of the cor- 
rugations fo a fiat sheet of Paper. 
With reference to the drawings, Fig. 1 fllus- 
trates a strîp of corrugated sing!e faced paper 
prepared according fo a method which will be 
50 describedin greater detaîl hereinafter. The strip 
of corrugated Paper ! is composed of a fiat paper 
web 2, and a corrugated paper web 3 suîtably at- 
tached at the valleys of the c0rrugations to the 
fiat web 2, thereby forming a sertes of flutes 4. 
55 The corrugations 3 bave been flattened along 
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one edge 5 and the flutes 4 have been closed 
along the edge 5 by sewing the upper web 3 to 
the Iower web 2. This method represents a 
simple means of closing one end of the flutes in 
the preparation of the corrugated paper for use 5 
as a filtering medium. 
In Fig. 2 a strip of corrugated paper sewed at 
one edge as in Fig. 1 is further constructed into 
a filter elemen: aceordin to the praciceçof 
invention. In Fige 2 the paper strip 6, havinga- 10 
sealed end sewed edge ] is convolute wound 
around a cylindrical core 8 in the preparation 
of a cylindrical fllter element. The flutes: 9 

posited from the extruder nozzle 34 in sufficient 
amount to fllI the upwardly extending flutes at 
the edge of the strip. As the cemented corru- 
gated strip is wound about the cote, the cernent 
serves to seaI alternate fiutes àt opposite ends. 
The spring Ioaded pressure roll 35 is employed 
here as in the device shown in Fig. 3 to assist in 
forming a tight even wind of the corrugated 
pape When the. windin, of ,the, corrugated 
paper,strip has, been completed; the leader strip 
36 is secured to the body of the unit to prevent 
unv«inding. 
The single faced corrugated paper employed as 

having been sealed at the edge , it is now de- the fiIration medium in this invention may be 
sired to seal the alternate flutes 0 in ordz-tha 15 mnufacttu:edaccording to the accepted practice 
the passage of liquid between fiutes can be ac- hereinbefo,e-described. ïhe quality of the paper 
complished oniy by passing thró_ugh::  1Çyer of mat.ei.a.I cbosn:.fgl, the manufacture of the single 
paper. The alternate fiute openings !{} are sealed faced c.orrugated' paper may be varied widely 
by the application of a self-hardening semi-fiuid: depending upon the purpose for wh!ch the filter 
cernent !! wh!ch is applïd as illustrated by an 2O Js fo be used. We have.,found that the unsized 
exzuding nozzle. I:.:: A. s_mffi, cet mount-. of kraf.pa.pel, soï.aOut 9, to. 12th0usandths Of.an 

of a. phenolie resin inethyI alcohel.is an» example 
the: fluesi, during th: in_din_g:: oleratión..: The. .... - ........ 
flutes:sealed;.by thecemen:a_e - alternate fluets 45: of a sizing..impregnant satisfacon for this.Pur- 
frm:hose»whichare:seald,b:- the: sewing,oper.a- ppse.. On.e; PrOedure  is..to dip, the fllter mit in 
ibm. The spring toaded presur rolI 2 . assists the resin solution, alli_w itto d:ain,, and ,then.dry. 

i:f0mmin-: tigh- eyen_ w$d: f: th.ïcor_ugted 
laperabout:.£11_e:.coreJ ,:aDl:by<its:Pressuçe fo[ces.: 
as:to,prorl ctçe t-e e:spring_long 
on the: pessre.:ro!l_ 0 
the springs 21 and 22 which 
base« mebe - ad= 
emth9 :wing o:%he-fi!er element h been 
com9lç.ted, ,.he.. ladr: sti 2.is secured to the. 
b::of::the: unit:Qprevent; uninng-.of the. cor - 
In"g, 4an lernaive method of manufacture 
tmd_, !. hs- parti¢ula  embodiment, boh 
ede?o:the c9ruged strip aresealed by-use of 
a':. rui.d:cemen. A corrugsted: paper stip 
6,i wudPut .cylind[icaI cote 
cu,tç rota£ç:bF a mandçel2.8. One edge:of 
the corrugated per«ispePed withn° bondso 
t:thç cqrruted.web 2.S ma-y bç:oosened fr0m 
thefla-.web -and-the extude nozzIe.   can 

itdn an. oveu t sufiïcieut .temperuçuxe:.to cure_ thc 
i:esin_, 
0 Ir: the. mazmïctoEe: oï sin- a.cd, corru- 
g.egpape-fox,the purp,ose, of this.inventien it 
is. des!table t fabric,te- the- p.aer, in :latiely. 
wide widths and then to slit the de strip into. 
narroer: srips, of the requir widh foç idi- 
5 vidul:fllter, elements 
A number oî alternative methods i!I be Sug- 
gested to those,- faIiar ith_ the.. corugated 
pape ar and: the examples described herin e  
intended'to be meely ilIustrat[ve,, of the boaoE 
60 idem. For exmp!e,, i Fig.. 4. the, app![ction_oï 
cemen to_ oposite sides of the corrugted.web 
requires that a non-bonded..,r_ea..be 
tween, the corrugated sheet., and. the fiak sheet 
along one. edge. to, facilitate the itroduct.ion, o£ 
65, cernent between the to sheets.. Non-bonded 
ares of this nature are reaIy obtained by plae-. 
in. wirs on the= adhesive app[icator, rollçof the 
corrugati, mache..and spacing them 

hê:-i_rï_rd b,etwee, thç two. webs.. A Iayer, 0£ relation to. the slit.ter:knivesso:-tht-sliting takes 
cn:, i.s.-: e;truded: between the corrugate 70 place_near the middle,of.thenonrbonded area, 
w,eb. :a.n.d..ileiït:web:36, in such a-manner, as.to. In another method of construction,, the. open.. 
se!, _he:do_wnwardly.extending flutes at .the edge ends of the corugations are closed by flattening 
of« the strip. Another layer of cernent 33-is the,cozrugations.along:oneedge-andsewing.them 
p:[çe..oveç. he, c0rzuga:ted web 29 at the opposite:, shut:. This method:of closure ma be ïacilitated 
et__g¢.:-of the: paper- strip .25: The cment, is d_e. 75 bT c0ring- the ingle faced_ corr_ugted sheet in, 



the proper area during the slitting operation. 
I-Iere again if is considered that the details of 
such procedures will be apparent fo those familiar 
with the ,rt of manufacturing corrugated paper. 
Continuing with the description of the draw- 
ings, Fig. 5 shows a side view in partial section 
of the assembled filter element employing the 
corrugated filter medium disclosed in Figs. 1 fo 
4. In this particular embodiment the ter ele- 
ment is adapted for use in an automotive engine 
for filtering the lubricating oil. The cylindrical 
corrugated filter medium 87 is fitted with formed 
sheet metal ends 88 and 39 to adapt it for 
mounting in a conventional automotive type 
filter casing. The core 48 may be seen extend- 
ing af either end of the corrugated filter 
dium 87 fo thereby support the metal adapter 
fittings 88 and 89. The metallic adapter 
is bonded in fluid tight engagement with the 
corrugated element 87 by means of a sealing 
compound 41. The bottom end of the core 
is provided with one or more ho..es 43 through 
which the filtered oil is allowed fo pass to the 
exit standpipe of the oil filter housing. The 
metallic adapter 88 bas an opening 48 therein 
to allow the filter element tobe mounted 
the standpipe of a conventional filter casing. 
A similar opening 44 in the metallic adapter 
89 serres a similar purpose. 
Fig. 6 is a top plan view of the lïlter element 
shown in Fig. 5. In this view the central 
nular opening 43 in the top metallic adapter 
fs clearly shown. The fiuid tight bond betweel 
the corrugated medium 87 and the lower met_I 
lic adapter 89 is also show-n. In Fig. 6 the seaI- 
ing ends of altelïate fiutes are graphically rep- 
resented. 
The flutes which bave open ends in Fig. 6 
are sealed af the opposite ends. Hence, if will 
be evident that fiuid forced into the open lïutes 
at the top of the filter element in lig. 5 must 
pass through the paper strips in order fo emit 
from the open end of alternate lïutes at the 
bottom of the filter element. 
In Pig. 7 the partially sectîoned side view 
an automotive oil lïlter casing is illustrated. The 
cylindrical body 4§ of the casing is fltted with 
a centrally located standpipe 40 upon which 
mounted a replaceable filter elenent. A renov- 
able cover 47 forms the top of the housing. Fluid 
tight sealing with the body 4 is provided with 
the assistance of a gasket 43. The cover 4 
securely fastened by means of the bolt 49 thread- 
ed into the standpipe 40. Leakage about the 
bolt 49 is prevented by means of the liber wash- 
er 0. The lower end of the standpipe 4 
fitted with a standard coupling | by means of 
which the standpipe is connected fo the fiuid 
ourlet line §. A similar coupling 3 is mounted 
on the side wall of the casing 4 and permits 60 
the introduction of fluid from the inlet line . 
Mounted about the standpipe 40 and within 
the filter casing 4 is a ter element corre- 
sponding to that shown in Figs. 5 and 6. The 
corrugated filter medium  is shown in partial 

bears against the upper washer §8 and against 
the underside of the casing top 47. 
Fig. 8 is a top plan view of the assemblëd 
lïlter unit shown generally in lig. 7. 
In the operation of the lïlter unit described in 
Figs. 7 and 8, oil from the engine oil pump enters 
the casing through the inlet pipe 4 and the cou- 
pling §8 and is distributed throughout the open 
areas wlthin the filter casing 4. When the cas-: 
10 ing bas filled with oil and oil enters the non- 
sealed flute openings af the upper end of the filter 
element as indicated by the fiow arrows. As 
the fiutes lïll with oil the oil is prevented from 
passing into the bottom of the filter element be- 
l5 cause these fiute are sealed af the lower end. 
The oil is then orced to pass through a layer 
of paper in order to reach a fiute which is opeh 
fo the exhaust side of the filter unit. Af this 
point the solid particles contained in the oil are 
2O constrained from passing through the paper. 
The clean oil emits from the non-sealed fiute 
openings at the lower end of the element as 
shown by the fiow arrows. The cleaned oil 
is collected within the metallic adapter S8 and 
25 is forced fo pass through the hole 4 into the 
: hollow space between the core 48 and the stand- 
pipe 46. The standpipe 40 bas one or a plurality 
of holes 0! through which the cleaned oil flows 
into the standpipe and back to the engine 
3o through the ourlet line S. 
If will be apparent that other equivalent means 
of performlng the operatlons outlined herein 
may be used without departing from the spirit 
oï the invention. If is intended that wriations 
35 in procedure, such as the added step of applying 
a,. adhesive fo the tips of the corrugations dur- 
.ng the winding operation, so as fo more firmly 
bind the unit together, be considered as part 
oï this invention. 
4o The cernent used fo seal or plug the flute open- 
ings may be compounded of any materials that 
are resistant to the fluids tobe filtered. The 
cernent should be of a semi-flUid consistency so 
that it may be extruded readily onto the corru- 
45 garions, but hot so fiuid as to flow out of posi- 
tion. The cernent should be sufficiently soft 
that if will be forced into the valleys of the flutes 
and forma secure bond in ealing the end of 
the flutes when the corrugated strip is con: 
50 volute wound about the core. The cernent should 
not undergo excessive shrinkage during the dry- 
ing operation since such shrinkage would pre- 
vent effective sealing of the flute openings. 
Phenolic resin varnishes bodied with fillers such 
55 as wood fiour, starch, kaolin, etc., make satisfac- 
tory cernent compositions suitable for the present 
purpose. Other satisfactory cements will be ob- 
vious to those familiar with the art of compound- 
ing adhesives and sealing compositions. 
If will be understood that the filtering unit 
disclosed herein is not limited to filterilg the 
oil in automotive engines. The unit is also 
well adapted for filtering other types of fluids 
or for removing entrained particles in gases. 
65 While different applications of this nature Would 
require minor changes in design and possibly 

section so that the oppositely sealed ends of different materials of construction, these chang- 
alternate corrugations are clearly shown. The es are considered tobe of a nature that anyone 
filter element is maintained in position by means familiar with the art can apply, lor example, 
of the corl- sealing washers 0 and 7 whicl 0 the corrugated filter element may be fabrlcated 
are adapted to prevent leakage of fiuid about from sheets of glass lïber mat or cloth rather 
the standpipe 40. The washers are held in than from paper, and the core of the fllter ele- 
fluid tight engagement with the metallic adapt- ment may be ruade of metal, plastic or glass. 
ers 8 and 9 and about the standpipe 40 by By employing these different materials of con- 
means of the compressed spring 00. The spring 5 struction, it is possible to adapt the broad con- 
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Cep: ofhs iYent!to,n: innurnerb)e num-, 
b@ï 0f- prctical. pp1,Cti0ns. 
 Thç invention i hreby c!imed s follows: 
LA disposble fi!er element consistin essen- 
ill of:  corruged web and  ç web con- 
v0ièl wound together the djcent fiUtes 
ormed-by the corrugtions ternaely hving 
one end Open nd the. other end seled, the 
sëling, of 0ne o sid ends being effected by 
pressing together the edges oZ sid end nd the 
seg of the-othe o£ sid ends being eected 
b. p]ying an. esive to- opposite lternte 
openings, sdid webs  being peeable to liqids 
%%d sbstntilly, non:peeble fo solids 
acing : the filtering .meCum. 
2:A dïsposble filtr elemen consisting 
sily 0} a corrugted web hving corrugu- 
tions running, trnsversly nd  fit w.eb con- 
voltely wound into  generlly cylindricl bodY, 
sïd webs. being formed of sheet mterl which 
is ermeb]a to ]iquids but substnti!lY non- 
permeble to-solids, the corrugtion forming 
openings t. the opposite edges of sid body, nd 
mënS, sling sid openings ulterntely, the 
lernte openings on t least one edge being 
eaied with  hrdened cernent. 
3;  disposble filter element consmhg 
sentiHy of a aorrugtd, web hving corr.ug- 
tons: ruhning trnsersely nd flt web con- 
v0iCely wound into  gener]ly cylindFicl body, 
said. %ebS ,being formed of sheet mteril which 
i p:rmeab]e to. iiquids but substnti]]y non- 
perméable to solids, the corrugtions forming 
0penïgç atthe opposit edges oï sid body, ad 
meS.Sea$g: sId 0pen!ngs Itërntely, the: l- 
tënt: opn}ngs op  thë opposite edges be%ng 
sCd/m he dened. Cmen. 
 A mehd of prprihg- a disposble 
element whi6h comprises forming  continuou 
strip, o£: sing!e fac«d corrug ted shee materil 
onSïsting of corrugted Web nd  fit web 
x»:hch -re pìrmblç to liquids but substntiy 
non-prmble to. So!}dS, Seling the ends of the 
fltês îormed beteen the corrugted web nd 
te..flt. eb on.one-edge of the continuous strip, 
fiïïïng.the fiu s-on the surface of the corrugt£ed 
webwhich is opposite: the surface djucent the 
fit  web and onthe edge.opposite the first seled 
edge with  self-hrdening semi-fiuid cernn 
which when set erves to plug the flute open- 
inç, and windig said continuous strip  form 
a: bdy Consisting of  plurlity of lyers of fiutes 
frmed by sid webs, the cernent in the corrug- 
tïBS whpn hrdenedforming  bond between the 
lyers of the w.ound mteril. 

5. A m.ehod of_ pr_epaing a disp0sable, flltr: 
elemen,t which comprises: app!ying a self.-hard-- 
ening semi-fluid sealing adhesive, adjacent the.. 
edge and between a continuous strip of. corru-- 
gated sheet-material and a continuous stip of 
fiat sheet material, said sheet materials being- 
permeable to liquids but substantially nonrpr-. 
meable to solids, bringing said continuous strips 
together with said adhesive securing said strips 
fo. and plugging the ends of the fiutes formed be- 
tween said corrugated web and said Êiat end to 
seal said ends of said fiutes adjacent once edge 
o£ the resultant continuous: strip Of. mte:ial 
filling the fiutes on the. surface of the çorru 
15 gated web which is opposite the surface:djaCnt 
the fiut web nd on. the. edge opposie fiïê-: S 
mentioned edge with a self-hardnin semi-. 
fiuid adhesive whichwhen set is not permeab}e to 
liquids and serves to plug the fiute openings, and 
20 winding sid continuous stip together to for.n 
a body consisting o£ a plu:lity o layers of fiutes. 
ormed by said webs, the cernent in the corruga- 
tions when hrdend f0rming a bond between the 
layers o the wound material. 
25 6. A method as. climed in cluim 4.wherein the 
flutes ormed between the corrugated sheet ma 
terial and the fiat web are sealed by sewing them. 
djucent one. edge and the-flutes on the surîace 
o the corrugated web which is opposite, the 
:! surïace adjacent the fiat web ure seald adjacent 
the edge opposite, the first mentioned edg with. 
a self-hardening semi-fiuid cernent which wheu 
set serves to plug the fiute openings and to. forïn 
 bond between the la,ets of the wound material. 
2; JOPDAN V. BAUEI. 
ïUSDELL L-I. CLOETI. 
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